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self-recording instruments such as tide-gauges, and'barometers, thermometers, electrometers, recording photographically or otherwise the continuously varying pressure, temperature, moisture, electric potential of the atmosphere, and magnetometers recording photographically the continuously varying direction and magnitude of the terrestrial magnetic force, must likewise be kept for their proper places in our work.
Calculating Machines have also important uses in assisting physical research in a great variety of ways. They belong to two classes:—
I.    Purely Arithmetical, dealing with integral numbers of units. All of this class are evolved from the primitive use of the calculuses or little stones for counters (from which are derived the very names calculation and "The Calculus"), through such mechanism as that of the Chinese  Abacus, still serving its original purpose well in infant schools, up to the Arithmometer of Thomas of Colmar and the grand but partially realized conceptions of calculating machines by Babbage.
II.    Continuous Calculating Machines.  These are not only useful as auxiliaries for physical research but also involve important dynamical and kincmatical principles belonging properly to our subject.
355. We shall now consider in order the more prominent instruments of each of these four classes, and some of their most important applications:—
Clock, Chronometer, Chronoscope, Applications to Observation
and to self-registering Instruments. Vernier and Screw-Micrometer,  Cathetometer,   Spherometerr
Dividing Engine, Theodolite, Sextant or Circle. Common Balance, Bifilar Balance, Torsion Balance, Pendulum,
Dynamometer.
Among Standards we may mention —
1.   Time.—Day, Hour, Minute, Second, sidereal and solar.
2.   tyace<-—Yard and Mdtre: Radian, Degree, Minute, Second.
3.   Force,—Weight of a Pound or Kilogramme, etc., in any par-
ticular locality (gravitation unit); poundal or dyne, Kinetic Unit
4.   Mass.—Pound, ^Uogramrne, etc.
368. Although without instruments it is impossible to procure or apply any standard, yet, as'without the standards no instrument could give us absolute measure, we may consider the standards first— referring to the instruments as if we already knew their principles and applications.
357,   First we may notice- the standards  or units of angulary express the most probable value of the element, not merely at times between observations, but through all 'time as long as the phenomenon is strictly periodic. By taking as many of these coefficients as there are of distinct data by observation, the formula is made to agree precisely with these data. But in most applications of the method, the periodically recurring part of the phenomenon is expressible by a small number of terms of the harmonic series, and the higher terms, calculated from a great number of data,he subject has recently been published by Airy,
